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CLAIMS 

1 . (Currently Amended) A control system for a multiphase motor machine having a 
plurality of stator phase components and a rotor, each stator phase component comprising a 
phase winding formed on a core element, said system comprising: 

energization circuitry connected to the stator phase windings for energizing each phase 
winding; 

a control circuit for defining phase currents for individual phases of the motor to generate 
control signals appli e d to said en e rgization circuitry for e n e rgization of said for energized phase 
windings; and 

a mode selection circuit for detecting a failed phase and enabling said control circuit to 
operate selectively in ene-ef first and second modes of operation when a phase of the motor fails; 
wherein 

in the first mode of operation, control of phase currents for phases that remain operational 
b e ing is maintained unmodified; and 

in the second mode of operation, control of the phase currents for the phases that remain 
operational b e ing is modified in accordance with pr e s e t specified parameters. 

2. (Original) The system of claim 1, wherein in the first mode, the control circuit is 
configured to disable energization of a phase winding corresponding to a failed phase. 

3. (Currently Amended) The system of claim 1, wherein in the second mode, the control 
circuit is configured to modify phase current of a remaining operational phase in 
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accordance with a di s tanc e difference in electrical angle between the remaining operational 
phase and a failed phase. 

4. (Currently Amended) The system of claim 1, wherein in the second mode, the control 
circuit is configured to modify phase current for a remaining operational phase in accordance 
with a pr e s e t maximum current magnitude at a phase location arranged at a pr e d e t e rmin e d 
specified phase angle with r es p e ct in relation to a failed phase. 

5. (Currently Amended) The system of claim 1, wherein in the second mode, the control 
circuit is configured to modify phase current for a remaining operational phase in accordance 
with a pr e s e t minimum current magnitude at a phase angle shifted by 90 degrees with respect to 
the failed phase location of th e maximum curr e nt magnitud e. 

6. (Currently Amended) The system of claim 1 , wherein in the second mode, the pr e-se t 
param e t e rs for phas e current modification ar e customiz e d in accordance with user's pr e f e r e nc e s 
the phase currents are modified in accordance with a user preference from the group consisting 
of total torque, torque ripple, and machine efficiency . 

7. (Currently Amended) The system of claim [[6]] I, wherein th e pr e s e t param e ters are 
customiz e d to achi e v e a d e sir e d balanc e b e tw ee n in the second mode, an operational phase 
current is modified to approximately balance effects of total torque and torque ripple. 



WDC99 1055229-1.057357.0044 



3 



No.: 10/678,133 

8. (Currently Amended) A control system for a multiphase motor machine having a 
plurality of stator phase components and a rotor, each stator phase component comprising a 
phase winding formed on a core element, said system comprising: 

energization circuitry connected to the stator phase windings for energizing each phase 
winding; 

a control circuit for defining phase currents for individual phases of the motor to generate 
control signals applied to said energization circuitry for energization of said phase windings; and 

a fault correction circuit responsive to a failure of a phase of the motor for enabling the 
control circuit to modify phase currents for remaining phases in accordance with pre-set 
parameters ; and 

wherein the core element of each phase component comprises magnetic material that is 
separate and magnetically isolated from adjacent core elements , 

9. (Currently Amended) Th e syst e m of claim 8, A control system for a multiphase 
machine having a plurality of stator phase components and a rotor, each stator phase component 
comprising a phase winding, said system comprising: 

energization circuitry connected to the stator phase windings for energizing each phase 
winding; 

a control circuit for defining phase currents for individual phases of the machine to 
generate control signals applied to said energization circuitry for energization of said phase 
windings; and 
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a fault correction circuit responsive to a failure of a phase of the motor for enabling the 
control circuit to modify phase currents for remaining operational phases in accordance with one 
or more parameters; 

wherein the control circuit is configured to modify phase current for a remaining 
operational phase in accordance with a phase angle di s tanc e difference between the remaining 
phase and a failed phase. 

10. (Currently Amended) The system of claim [[8]] 9, wherein the control circuit is 
configured to modify phase current for a remaining operational phase in accordance with a pre- 
set maximum current magnitude at a phas e location arrang e d at a pr e det e rmined calculated phase 
angle location with respect to a failed phase. 

11. (Currently Amended) The system of claim [[8]] 9, wherein the control circuit is 
configured to modify phase current for a remaining operational phase in accordance with a pre- 
set minimum current magnitude at a phase angle shifted by 90 degrees with respect to the phase 
location of the maximum current magnitude. 

12. (Currently Amended) The system of claim [[8]] 9, wherein the pre-set parameters 
for phase current modification are customized in accordance with user's preferences. 

13. (Currently Amended) The system of claim 12, wherein th e pr e s e t param e t e rs ar e 
customiz e d to achi e v e a desired balanc e betw ee n total torqu e and torque rippl e phase currents are 
modified by the control circuit in accordance with parameters that are based on user preferences . 
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14. (Currently Amended) A method of controlling a multiphase meter machine 
comprising the steps of: 

detecting whether a phase of the machine fails, 

selecting between a first and a second mode of operation if a phase of th e motor fails 
failure has been detected in the detecting step , 

in response to selection of m the first mode of operation in the detecting step , maintaining 
control of unmodifi e d phase currents for phases that remain operational without modification , 
and 

in response to selection of m the second mode of operation in the detecting step , 
modifying control of the phase currents for the phases that remain operational in accordance with 
pre set one or more parameters. 

15. (Currently Amended) The method of claim \4 1 further comprising the step of 
disabling energization of a phase winding corresponding to a failed phase in response to 
selection of the first mode of operation. 

16. (Cancelled). 

17. (Currently Amended) Th e m e thod of claim 16, A method of controlling a 
multiphase machine comprising the steps of: 

detecting a phase failure, and 
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modifying phase currents for phases that remain operational in accordance with one or 
more parameters; 

whereimphase current for a remaining operational phase is modified in accordance with a 
phase angle distanc e difference between the remaining phase and a failed phase. 

18. (Currently Amended) The method of claim [[16]] 17, wherein phase current for a 
remaining operational phase is modified in accordance with a pr e s e t maximum current 
magnitude at a phas e location arrang e d at a pr e d e t e rmin e d determined phase angle location with 
respect to a failed phase. 

19. (Currently Amended) The method of claim [[16]] 17, wherein phase current for a 
remaining operational phase is modified in accordance with a pr e s e t minimum current 
magnitude at a phase angle shifted by 90 degrees with respect to the phase location of the 
maximum current magnitude. 

20. (Currently Amended) The method of claim [[16]] 17, wherein th e pr e s e t 
param e t e rs for phas e current modification ar e customiz e d in accordance with us e r's pr e f e r e nc e s 
phase currents are modified by the control circuit in accordance with parameters that are based 
on user preferences . 

21 . (Currently Amended) The method of claim 20, wherein th e pr e s e t param e ters ar e 
cu s tomiz e d to achiev e a d es ir e d balanc e b e tw ee n an operational phase current is modified to 
a pproximately balance effects of total torque and torque ripple. 
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22. (New) The system of claim 9, wherein the amplitude Ik of the phase current for each 
phase k that remains operational is represented by 

Ik = II - (II - 12) x Djk/90 degrees 
wherein I lis a parameter that represents the maximum current magnitude at a phase location 
arranged at a predetermined phase angle with respect to the failed phase j, 12 is a parameter that 
represents the minimum current magnitude at a phase angle shifted by 90 degrees from the phase 
location of the maximum current magnitude, Djk is the distance between the failed phase j and 
each of phases k that remain operational, and the amplitude Ij of the phase current for the failed 
phase j is set to 0. 

23. (New) The system of claim 1, wherein the mode selection circuit is pre-programmed 
by a user to select one of the first and second modes during a phase fault condition. 
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